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1  ^  i I 
f idM %•«%«' mm tmrlj m- Xt i» tmmiMm, 
1a> mm t«wi%« jPer *li# wowltHittom «f pet«atialiti»« 
ef aeirbetm ere«««s im -Hi* tswrlsr •«p'egfttl]ig g«2i«rati«&s fellmring 
wi'ifat %Im» telle »»tlied et brewing. 
jr&Uabl# mwiAmmm fmm. ef fg «xid i^ puX&tletta 
{># aai Tmxlms' mvmmmm Satl@«t«s tlutt tbia preis«d«ar* andy b« of 
la "lit* jrlciM «u®h 8re«««8» SSmiiftr 
@t tb« macitm. «f matly %mmr&$imk tor yieM aM e^kmv ftgroz»a&ie 
efe«r«olMir» la my^mim mitmmmmm !« jaat (term^Jkmhlm,,.. «« ia any sixbstaatio 
ifttlAg thmrm Im « for •aqp^riaMoat*! d^t* os au  ^
a« tb« l^ iuodlias mt •#gr«ipktlsg pof«i]La%iozut of 
iM. tiiis ar»f» ftee r«pftrtiid haroia «Ke>« eeadBot«4 
la tm 0btAiia r«l&ti-r«  ^tkia problan* 
]!^  thia atMj &gr®Be»S® pwrfersieui®* ef mmrmrmX 
ii«^%«NMEi ew^mmmm  ^ mm .aa«mur«iA fit tb« follcnriag 
th» hvilk mmA %hm padigrtte satheiis wmrm t»«d ia thaa* 
It %h(mgh% %|r mm «.% iaaat partial uiewars 
Iba ito oeiaa mf tha %^«ti®ita wii  ^ thm potantiaXltia* 
®£ •mmly tastlai; Sm eroaaas* A fmt mi tka msrm aidia&t 
mt ^mmm fM^atieaa: mm liatafi mm fmMmmt 
1». Ar« wMiaorawmta meM^m @& mpmrnd. r« plustta ia 
mmmmm mt amy v^mm lia^adietlag 
tfeia fmrteimmmm mt attb«afa«Qt 
.aaip^apttaat . 
t« .jmm 4.%£tma^mmmm ist ^ba »ta» Agramaiie parferm-
ance mt bi^ le p^pulatteiMi of ®re«a«a, mm mbmm. 
•nlMi%syK%i*l»i^   ^ InilLi: iMwt* in 
mA ia Hbm feU^eviag jmrmt 
tm tb«r« tus  ^ tli« agiro&oiide 
msuk pp@:jpH^vBmEaui Izi caeowidiBg f«Q«r*ti»&»T, 
tm.'vikmM m^im% im .tmw f«0iN»r« 
4it.l@a.l]  ^ »i^twrit|r.» msA IMging 
wmm$Mlmmm: mm .^ fs.sial F«. in. 
mrmmmm % of tboir 
Im-tko ia«x1l 
. §• .jyro t^ oFo auffioi^ t difror«ae«« mmis  ^
.frogasiaa a«'l«o%ioa for yii^ 4 in 
^o. ^ fiarifflEta,! fg 
 ^ ttf. aev #0 Mtk «ai. tbo f^od r^oo mrbbo  ^of 
biM i^mg ao|^ apfc%iiig .f«.f«l.atio&« ef aojlHMoi 
oroa«<«i with «ro& «iskmr l» tlio «7«l.ua* 
tSoa of €ittmiemsmtm i& oafly gwEuira"* 
tioimi. h;ffefldiiatioiif 
fbo p©t«»s%iail. •ral.ttiO. of «ftr% toati&g 1«: bo I^nms oreaaoa daj^ aoia 
m '•mm3L% ms. iiS^m mt tbm sm&mmrm to tboao and rolatod 
mm glToa «o&aMor«%lo& -wborov-or poaeiM.* 
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IttTpi EfoaJ. i^taatiti#* of s««d trem 
Fg pHowrAtifitms, »f ftli @x^«««s 1»atwwm eight -7sri»ti»s 
mt te la tkiii i^ ar«iit 7ftri«ti«c for 
«r@s«<Bs mr* e«l«otfl4 t« nifr»s«»t ail %h« aajer barX«y pre^uolag 
ar«a« ttf world.* la^k varist^  icadiiblt^ iNi oa« «r nera faatur'as whieh 
,in(»r:itiMl 1%8 ««« ia @ro««««« Af%«r grmtris  ^ thJ« o^npeaita i^ 1»rid mix%ura 
far flira ^«ara« it «aa hafad %bat aagragatiam^  ^ raaai^ l^ tia&a axad B&lmraX 
«aia#tl«a «boI4 «tta%Ia tfea af a mmib»w of nrnt, betmszygeua 
laairaMta typaa,« 
larlaA* Martitti mxsA Bt-mwmm (6^ graif §79 imriasr eraaaaa far »«•«» 
. gasMNf&tiaaa ta aai^ ara  ^rawa te aa.Ia'^ i& tba i&mktliay af aaak eraaa« Baak 
|r«mr a IMLk «»tt^ la af aa«A af araaa aaa fiaatwdt ia a aimgXa, taa faat 
aaraMff raw .gmd tka jrlai^ a talam* 0» tlw I^ Kaia af %ha araraga yiaJLda ef 
aas  ^ arasa ^uriXNl. tkia par lad* al&^a pla&t aaXaa%jUma vara maAm ia a 
apiaa f^laatad fJlat af aaab aiwaa i& ttia aig '^tti gtmaratlaa* Mara aal«atia&a 
vara -^ Kkaa :^ fram %ba Ibi^ ar ^ %hm frem tiba I-owwr i^aldlzig bia.lc 
a^Niaaa.« Sft «!.}.« 2»Ai:i. plaat aalaatiaiM war* inMla at that tiea-* 
'«aathar vf wmm% daairabl# plamta. vara aaiaatad 
M a efaaa*tl.'amtad' f^ lat of tha eampiaita h l^srid mSa t^ur-a daa«Hribad i& tka 
^mrS^mm para r^apik. fhaaa aaiaatJ«aa vara taati^  is aaa-rajpllaatad 
rava M tka naaet ga«ar«ti»i. wi^  af|)rop*ialNft abaale variatiaa. 2t «&a 
fmmOL that t3  ^avwraga jIaMs •f tba l^ iHk aramaa 4»rtog tba praaaiaatlaa 
f«ri«4 «ar« satmAl^  iMi^ ti-ra «f tl»» iriaM p f^amaaaa af tha aaiaatSaaa 
Mftia t^ rafs^K mA tat't^  ia tka-Almtk ga&arftti^ .&*. Th» aalaatie  ^»ula 
. hemmmr  ^ wmrm mm high in «.r«r«.g« 
ytmM ft« iihm »«i^« £ii»m thtt 9X<esfi«s«, fh9S« vmrnvtLtm 
.mmrm mwmMmmA mm Mtm mt l®wir yisMing eresMNi 
#a %hm tesis of yimtA ^mvtmmmamm duri&g thtt sttgr«<* 
jpitiaf ,gmam3m%i&mt Imfestm rnmi^mtimk is 
tk» {field %«sti&£ telle p&p^mtimnm @f ermmmmm 
M Mm' miPly gm^eatmtiMm hfiir« be«ii sitodiaS Is  ^
mmmfml tth®!" smM '^rnmSmtm^  ^ Ba r^iagi^  (9) 1>«Alc pepoleitieBs 
m£ six vho&t djr68««s im triftis during %h» m&& 
imwoA emsMwrAM.* Ia mmimg th« vix ore«s««.» 
^jysM ^mmtm mt lia»« fli'eis th^s* Qr#«s«e iba th« t» 
fg .gM^ratieim suMtsyfttiettwl. th«ir pmmtmtiimn. yUM perfenaumos* 1« 
#M mt tiwt gmh immts eeiaM Tm vmmA te «vmXm,ii9 
mrmmmmm t&sr sueh am sill lag mwA Ba i^ag quali^ « d 
r«E»ist«a@«i^  •%®» ia %h« •«rl^  sttgr^ g&tl^ g gMu»r&tio&s« lBQ&«r (14) 
eeffipttrttd thm. tftdk pipdta.tl»iu» m£ ttiac lmrl*y mw&mmmm la r«pli««t9d trials 
ia fgy. .aM ermmmmm ««r«. .eemiaiata&tly hlghar 
iM j3«M ttefttt ottera tak th«»» teats* fh« .^ avarage pmwi&rmmmm mt the awaa 
iat a sfaoe-i^ ^ftiited tasm ^ la- pi^ ratlaa dM a«t agirae vll^  
tiia jiald |>«rl%n»Bse af tha telJte aFoaaaa Stt drilled plata in t)»R auaoaad* 
Mf It...imMi soggaetwa that mmmh taata might ba maad to 
alisinata fs i^rar yi«i4.|ag la ttaa aarl^ r gmaratiaaa fallaaiitg 
l^ larMlmtlaii aimaa th«  ^vauli aa&talB fairar hi^  yield lag g«E»t^faa 
h i^ghar l^aldlag ®ra««M« 
. mt tlMi «f «. mmSbrnw of piaats 
Sm. baa. baaa, «iig|pK8%«& m a paaai^ a ^ B«NKnc fer 
pf«i.M'tt»g %h9 ]p&%«a&%.lali%ie8 @f gi'vaa of^ aa* 1b ore»a« 
larrlsgt«B <7) ©raw a® fg fa^olatloa ef aaariy 
emii' aisi iisMw al" (l^ watia-mbla 'mJt«a vara ratal&ad fr«n 
wmmm aftar fiira'.pai.igraa aalaatie& ftor.daalrad 
abaraatara* Orislmlij* 1 .^ araaa a oaa i^aatiOB af tha baat 
faa-teraa ®t tba 1am pfttattta.'  ^anal^ sia &t a raiiSam a«n|»ia et mmrmrmX 
teiiftriPi Fg pianta ftmm mmmm mmt a sijBilxyr pradtatlea as to tka 
irar|r iSMtai faaNstMiit^SNS far a l^Ni,iaixig tba da«ir«Ml raaei^ i&atlai^ s. 
fhaima^ara wara aJ^aaaafiAly prailatafi  ^tfcwi Fg aBi«d;^«ia warat 
r«u»t iN9alaiKae«y plant faai^ t, &»turit|^ » aM aMid appsarama* fha 
avai^ aga aaad &i all F  ^ piaata ixt oaii^ riaa^t with avaraga 
payr^stalr plazit i^aMa, brntmrnem did ziat aorraat2.y pradlat tha yiald 
paiffamNttaa ef tha aalaati^  Issnar (IS) ^Maui^  tha 
»aa&« mxA mrlamoaa «f tl»e,aaad ySaida af fotar Fg araaaaa  ^ and f©  ^
varSatiaa ®f toarla  ^ .Sa a rapiiaatad apaaa-flamtad, taat» fha naaa yiaXda 
»f tha irwriatiaa the wwm yJaMa #f tha Fg araaaaa wara both ai^ aifi* 
aflntlir awng %hm»lTaa, fha ^rariaiiaa af aaad i^alda par plaxit 
wlth  ^platav luNMivar:,. «a8 sat 3»'«& graatar mr 'toa F  ^aiwaaaa thaa It waa 
fii? tha @@»#(yfahla phr«at imriatiaa* Caimaitinrntlr* aeaaltyiad that 
tha -rarJbktioa Is aa«i plaids af aJ^^a plants la spau>a»plaatad pragai^  
raws, mm datafmioat ainoat aasqpaataa.:  ^ %f- amriransiafi^  faalmra* 
I  
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I  I I 
mt «om mlAmmm of 8«gr#fiRtif»ii for th<M« 
ffteters in la tb» t«p erese tests ef tiM Xi»>s« 
to«rinr«r;  ^tfae fsaaHies eluGweS oensiderftM^y greater -^ri&tion for 
tlbese oiwifmefesre tlwaa tlaiSf F  ^ prog^ailes. e&iifLiotJixkg (vrideae* f»sr« 
t® -Ubft testSjag of eexm «&« olxtAimed  ^Siaglctea 
Kalsoa iM} «to eiim|a«t«4 ^mhi&Smg ftMIity ef sueoeesiTa 
gWE»r&ttea« ef lalirwi ffim»*t Stosy did mt flad Aay eerr«Xatie& 
1a«t«w«» «eaibiaiag la tb« S|^ « or gsawmtieas aad the 
gflBaei^ tSea la the iises Ha iuAditl^ a they were '^ e iLaereace 
e«MbMlag ability (far yii^ ii) fpe« ^  Bq to the geaaratloa 
latiiiaive' aal^ t^iea* 
la a di««»aaSaa «f the 'l^ eeretieal aspiots ef «aall grain 
hnmA^  ^ {%&} mc^^mt^mA the ae  ^of kaairXedge of geaetie 
prlaaii^ ea far the danral-opBaat of mmiM. hraediag praotloas with any 
arop* IMUi ®f foEllaat&aay hy¥rMl«ktioa p0t«atlalitlea« Ilalcaga 
ralat'iaashipi hvtwaea eharaetara# i^ d i^ ptatioa te the earlTOawwat were 
a few ef the thiaga whiah ha atraaaad. iueh friaal|i2.ea ap^y te aaylMaa 
aa wall as ta wn&ll graia hraadlag* la faatj, amah of the earlier breed-
lag woric with m^htmrn waa diraatad alaag thaaa vary llaaa» Uaay ef the 
firat mmylimm areaaea waim vnia prteai|«.lly to study the iaheritaaoa of 
aartaia plaat aad aaad ^baimataxv* fha raaalta of thaaa atudiaa ahowed 
«bat a ai»^r «f «toraatara ware iaharitad la a slaapla Mimdaliaa 
faahl(»i. A tm liaieaga groupi alaa ware aatahliahad as a eoaaa(|u«aee 
af thaaa #«m»iriaa of this early gaiwtia worlc with soyhaaaa 
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isosa ©f tb« «tr«,ia» Aifjt«Nf«d oe&si4«ra.^ 2.jr' ioneag 
ler«#V9!f, hm femd that tbe ftT»rAg« |ri»aj« of th« Mleotlens 
tbtt Fg g«a«mtibm w«r« te th« i^»3.ds ef their 
f«ifentftl r«inK %%« pr«rl«t»i y«ftr« Da* ef %h« b»«t ef bulk f  ^
•timims iKMi iia Imlk mtH tb» at wkioh t iim It . 
wmm grovm IB a 8pt«&*|»Iimti4 flet, WdftthwrspNea (SO) sttlttotwi 237 pS^asta 
In tkitt f].et» SHftasidrwi th«K t&t m^aS. osail th« eaad te {>Xa2{t a 
fiw tm®% rmt 0t na  ^;^aar«.: Tbmmm pr&gmsy 3tomm vara 
Kaaeurwi f&r aish  ^ |ria3.d amd thair aaad Is turn u»ad to |>la&t a rapli^ ti^  
I^IaM taat &i all 8tra.M«. la the a«xt g«Q«ratlea» fha aorralat i^ezia for 
siMd ji»M mmng thasa thraa aueoaaaiTa gioiaratiaaa of tha 237 imra 
'&8 
1*^  gkms^  as '^. fg jragax  ^rem., r * 
f^Iaat ajffiS.. F« wftas. ^ i«M, r « ,1282 
p?ag«iy SEW aM Fg »aaa i^i^ d* r »-v005 
Slila. daaMad Imnh mt aeaaaiatleu wk« ^naldi^ ad mm iadiaatiag tha uaa3.aaa* 
.iuiaa .of sa3.«dtl&g imr jieM en a aingla flant er aingla px^gaa  ^rev tHUila* 
fha/ raatilta ef tha raf'S.leatad taat of thaaa 2S7 at '^aj^Bw in tha 
ga^ratiam vara mmX:;^mA % Vaatharsfaim a»d WimM* iSk}m fi»i asalsraaa 
«f -varSiyBaa alidad ttot tha atr&ia wmm diffariNl alpiifiasitti^  far pLuait 
i^.ght:« sKQs^r ef Badaa par mm^ar af fada far md9, maeimr af 
far pad* faraaati^ a af ahertiva aa i^^ * aaad a4sa» aaad ylal.d« 
fha imum diff^raneaa ivara h%h]  ^ 6ig&.if iaa&t far all oit^araatttra aasaif^t 
fara^Hitftfa-af .alM^rtlTa whrnm diffaras^aa wara oaly aignifiaaat. Aa 
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thm mm. &rmmmmm wmrm M 1946- and tvstad again i» ISM* fh*«> 
ir«r« a* foiUcqnit UvikAm, x EioiiXand* llaixoiiiaria 3i3*i77 x Bi«iyLaaS» 
F» !• f SSSg X liaiiilai: ,^ and f« I* 8iK^#-2 at BiatalaBd. A eoi^ parisim of 
«aeh of thd ^thmie fotar pyronta witb BieUani ia alio«& in figure* i -to 4« 
In tii.« % mt&MMoA, la osiy a&;|aeaat oei^ tio 
tiYo .fleyats of t-ho piraariia as .^ F|_ goaoratim voro BMaaarod for •••& yiUiiA. 
Xn tbo ^br*» eroaaoa mil a'vmilal^ o plaata of wbok aiara harvoatod fer 
^S.«M do%oiift&Mt.iem» ii:T««{Nietiv« of ooafotitim. fiwto oa ajpronegaSA-
otaiurao^Hra otl»r tbua i^oM wmtm m&ln taloa  ^1.9i2« M i946« ii«iv«v«r» 
mturitj and mra ovalue^wi ia aiditioa to ;fiol4* B«aa«r of 
plioitlajg ma ia W4M «o ttiat. flaata of bo l^^  i^ roata aad the W-j. 
g«etora%l«a ^mmww. altoraatol^  apko«i im aaofe row* ftosta wi^ te tho rov 
WKTO sffto«i oight inolMta ainiPt* fkia no'^ ii^  ia a totaS aofaratioa 
of oi3  ^al^ ctaoa iMitwoim tbo tlofoo |i,aata la oaoh pulrod oonpkriaoa. 
JLI^oash tiiia m^o4 roSviood tbo aimlwr of ooBq i^tlTo ooap^riaoaa  ^ it 
iaoi»oa«wi thm aoottraoy of tho ro»«dta dooromjbag tlb* aaouat of aoil. 
h«torog«ft*i%ir* g«aorat Sona immto ovaXtmtod for avwr^go aiood yield 
mad l^ oigiife iNMr a» a foromatago of aitker pwrwnt or tho BMNaa of tlio 
pyroa%«. IEat«iri%y ma ea^roasod aa tto>o mm^r of daya oarlior (*} 
or lator 0) tl»a oitiiar fare»% or tho »oaa of tbo ^mo j^roata* 
aoad liarroatoi fira& all of tiaa i^ aata la Moh of the 
tii«a3ty»f ivo oroaaoa waa oo i^^ aitod. la tlto i^dator of I942I-2.S^« fhia 
aaad mm mmi to |4aat a baUfe fopolatiea yiald taat of tb« 
gmoration ia 1S4S* 1t& Mditloa to ^o oroaaoa, I.iaoo]a uad RiolilaBd 
22-
Mukden Richland 
Fig* 1* Parents of the cross, Mukden x Richland 
(Cross No« 1415)* 
Manchuria 13-177 Richland 
Fig, 2, Parents of the cross, Manchuria 13-177 x 
Richland (Cross Ko, 2715). 
Riohland P.I. 79885 
Fig# 3* Parents of the cross* P.I. 79885 x 
Riohland (Cross Ko« 3615) 
Riohland P.I. 89009-2 
Pig,4»Parents of the oross, P.I. 89009-2 x 
Riohland (Cross No. 3715). 
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im. vmwm %<» ft l»asb>«Is 
' . I«pr irnrnirnm 
* ]§)%miim, me -w»r« sat or* vhosi 
S@ %e IC  ^mt t b« ]|^ 4« h6A tuxmwi bipoim «id mam% of 
%li« l9&-r«s hikd railway wi^ a ttikm m tb« 
^3.SBAf»f €«t«i ®w ims^NiKr of 4a^» i^ %«r 
1 tkl* URIUS; 
MftigM;- <• plftats ox* iw«9  ^ nMuni-r«d .SJI iMithmm t&3e 
^ tke ^pre^Bid. tO'tho 
feJbft'lt ea %h« flftsiiii. 
li^ dg-ifaa  ^ iwr«f |eig.iia|;. mmrmt m i^ok 
r«ii3tg<*A £^» A «a»r« Hi* I# si^ st j l^aats in 
t;h« rtp»"if«ir« %o » ««ii®t>« ot Sk, 
8i0«% wmrm ^rmm%mKis9m, 
wueA ^wmmiAmtmm,, as out2.Mi^  ia Sia«i«oor 
(2S) moA wbA Wmmae C^®)* mmm Wi«SL- %bm mvatmm of 'febmi* 
mMmjm 
ipUN  ^ .Fiiux% 
« juiii&itttw ef thm first eppertu&ity 
ntMHiflr* ^hm mi ®jms» eeo«r« ia g<m«r»tiea. 
'Wsk m ki03  ^ mw&mm '&m§ m eom» pmtf&wwmaam ef tfea 
i^ l^ M i* *f jpfli9^up:|r iraH. usipftlly «ft«jr te I& ««lf» 
9m tiks mMmr hmmA, tlt« of th» £«sftratioii 
' $0.- mi% only t9' bst alse #f sigaifioaad*. 
flui nuislNir -of «z^:inpI: mm isi ««i9b 
€>i*i»pi ftft «^«Nat,, «&%«.« i# l..iKlt«d in mamt lo'ttsdims 
fiN»:fl»iiMi, ffeia Itttitfttistt tibiii ef mgeptmBiiiB 
«.«. 11. th. g««-.ti«., »«««. «« if «.a«t. Fj 
it %o% »«e««»)Kri3.|r Ibtt ef 
^oe»ti«<piwws«« #1* tlu&t r«sBlt fi^ m 
«@m%iim«Hl BaEpsriat^taJl 
«rild«a@« 9S tlm lAttwr jpelat -i« a»t la aa »(»«t iavsctieiiiaBtim 
ter» ]a»% pMrfimuuae« mt vi^  that of 
twm& swnt ia Xt i« ^Et«t»ti«a»&X«« 
hhmemMmw-m .^ -or mx  ^ mt tl).9 sgr^moftie pot«Etti«llti«s «C m. ^remm. 
mm "bm «yi'««rtai:i»»4 t«stB i& th«- geiuii^ tiva sf Mif» 
lP»H-i)ift.tiii. 'fis. 'ibl« «& Attttttft- mm muim ol^ tAia ixifenuitiwa 
.1*2 f«n9£'*%toA. mt meyhmm «a4 t« this .Sttf0T» 
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f&M« Wnm in p'ssw p»v f^r th« F  ^
. gimMtim%iemm et f&ur me^'^mam- 9re«««s m (H»apur«d 
-to tfe» f%m%Mm m£ tfeMi far«a%«« 
' n.i.v:i:::::j.ii: r-r-, , 'V ' ' ' ' i f a a t '  P « r e < m % f c | S t  ^  
ftep«m% tr Wmeibm «f ftttdft §mt- jl^ iM ®f '"  ^ ««aa''''®# 
"^IrM  ^ PBJg'Wit® f>ar<Mat» 
Ws^m. ' iS. m»r 
. .. e4«t 3ioe«2 n6»2 111.0 
'42 ' ' «l.t 
SO M.S 
MiyEtelte«ur.itt. 3,^ 17? x 
S'SshledBft S3«@ 142.7 i67.e 1S4.1 
II. 
rmm u «7.7 
t.l. ftSSS X 
SliiMUtiaS It @4*4 132.S 143.4 1S9.1 
13 6I«2. 
F*I. 89<»t-2 17 ii..O 
f«I» t9 i^^  X 
ftieJUlMsA Si §7,2 48<»S 3.50.7 138.1 
lioliX&M 44*i 
i&M Kmitatlt* 
li%dEiil4  ^ 6 4S*1 
iMU'ffit X aisidtfliBi S 43.(  ^ 4yL-»s .^4 127.2 103.6 
6 fS«S 
Xafiekiirim 1^177 #9*0 
mm^mirn. 1S»I77 x 
EiebS-as# a mrnQ i4»S 87,0 161.9 IIO.S 
s 1^9* S 
W-mtm 7ttS6 4 
^•1, 70®  ^X 
4 m^s 43*4 X4&.S 124.0 134*3 
Biabl*BA 4 4f»@ 
r •'..fl..,,! ,f.:iii,-.11 .1. ..a.|,,u:.uv ... , , ni »i '^t'""^ 
3Nkr«at »r' »«ttlb«r «f mm& f«r yl«X6 e£ ^Pg mSSTo? 
hy1>rid pl«ats pl,«ua% Pftr<N3ta pmrtsiism 
tiOOS-2. S S4.@ • 
f.I. ®S0O«^2 * 
lieMftnd i 66.# 44»€ 156»3 IZSmS 
1 SS*I -., 
Sa 1»®%k 3r»®r»# It hm bmvMf« ti»t tb« mamva  ^ et «up«ri-
erlty ffa« &immm t® &rmmm m th« g«EUKr* 
mf ftll «3P©»»*« *3t3»««il©d tfe# ii%k«r yivMIzi^  pmrimtg, vhil* la 
iwm tfei» wttb «aly tw© of tii® tear erommmm  ^ Si&o© Ki©hl«]id 
wmm © 0<MMa©a f*ir«a% t© mmdk ©f %h« ©r®©©«»» ©iffiBj^©ri©©»© ©f th© f!| plu$ib 
yimMm it ©r© ©f fhm fj er©a©©s, mn&hva^U. 15-in x 
SI©M^«iid ftM F« I* i8@0i«£ X Mi&klmM, ©»)©©i©di th© Ei©hlftad par©&t t© 
tk© gr^t©«t «xt«at in yi«M ia b©tii ywur©. fh© ere©©* M«tM©a x 
ai©M4Hwi# pr©au&«d tfe© «n»n©©t ©•©r©g« i3Eu>r©»«© ia yi©3.^  ovar th* 
li©hli^  faar«at ©f tb® f©«r ©r©««©« ia I§42 ©ad «©s s©q©x  ^ l©w©©t ia 
%9m.m If yi©l#» *©r© r©l©t©d t© the p©t«»ti©iity ©f ©btaiaing 
high yi©ldiBg s«gF©s©t«* ia i©t«r g<m©rfttiim», th« •a^©t©ti©a *©wld 
h© thftt th© eir©©«« mmm& x liehi*ad» b© th© l«ft©t pr©iBi©iag ©f 
th© -f©«r 0r©««i© tiemk © yi»M ©tw^jpeia .^,. 
fS»» «»f iskturitir ill it»etk.«r &gre»&aie 0tuup&«t«if iri^ ioh ia 
eimmMmnsA et Is 9r&mnm».m fhm mmm 
fox* th« f|^  &t tim t&m ore^Ms m» 
of %hm is ld46 «r«. |»r«ewa.t«4 in 
t« fh» mww^m mt tlui F|_ mut 
fftM.* i«. mmB. ••ttwlti'M S& anm^r eJf dii^ « »£%»r 
1 tmw iihm mt ttm  ^ »«s^hmm «re«89« 
««. 9«>»fiijE  ^ t® t]b«i UKtwl.tl»8 &t th« pflirwEtt** 
* flocfX'-MsttA «• 
(•> me I*t«r (•> tiw&t 
 ^  ^ |f«a |«Uf«gfe^8 »r @f jpS.* 
i m*§ 
ai liekltt£[4. S ma 
SishleaS S 




f*I» fSStf S 10»® 
F»I.» f X 
8ii®MUuEME § SJUt 
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f 'IM«a .1%' ixmtmm t&r %}m gwcumttloiui ef 
f^«ir ormmmmm m th# h«lght« 
mi |>«ahKa%ii* . ' 
Bwrwat fiir ,, , Hiwa ' ''^ 1 '' ' ^ 
.l^ arltePM |i>l.iBBt», Jh»lgfctii . swor»at» , ^tawBat# 
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S@*4 M?*# 107,^ 3 120.4 
Be l^c f»«t« 
Hiff «SjqpiI)Kiit 9f tastiag i^k emmutm I& « pr«uitioiLl 
hr»«Aimg firegrttiK «ith is grew suoevsslTtt 
ia ywmm^rn tfai« fn9Q«lur« mXimimMmm Is3m 
oif »te«»le» iisi f^r B4rr«ral ycMura »ir 
tfei« @M mm.'b%xm9& greming ef g/mmtmti&XL* m th&t 
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Mmm vrnMrnpS^ty »f IsaljE F«* 7.» aad F. 
gmmm%$mm «f myhmm «x««ms difl 
' prmm M. yvars* 






1943 to 194S 
' iu» - i-t9 10-1© 10—8 
im§ 1^ 4 10-12 10-8 
 ^ i4is • ®»2S- 10-6 9-29 
ISM l©-2 10-8 10—12 10-§ 
' ISX& iO—l. »-S0 10-10 10-4 
MIT 9-10 9-24 9-18 
xsm ®-ii &-a« 10-T 9-29 
%$w S-2S 10-@ 9-29 
mm MHS 10-S 10—14 10-8 
liM i©"*3 10-§ 10^ 15 10-7 
aits 1#»2 lOi»@ 10-12 10-8 
ms 1®-S lo-s 10-12 10-7 
mm. t-ii €L»®ia 10-f 10-1 
WSM $•26 s-af 3y0—8 10-1 
mu 9-t3 i-a« 10-9 10-1 
MS4 10—s l©-3 lO-lS 10-8 
mm i-tf t-a$ 10-7 9-80 
S616 . 9«>g8 8-27 10-8 10-1 
ms HJ-t l©-@ 10-14 10-7 
isis ®-27 M—9 10-1 
sme 9»m »*2T 10-7 10-1 
l^i 9-28 t-2« 10-9 10-1 
4aig 0-27 10-® 10-1 
4211 1®-1 0-19 10-11 10-8 
' 'I.i4S lo-s 10—S 10-11 10-8 
Siso®!® S-90 t-tr 10-7 lO-l 
VLia^WkmBA 9-20 9-lS 9-28 
WaM,mi. 9»td 8-2i lO-S 9»m 
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tmWm 7m Mms& ijs lnoikte of Imlk F.* 
^^mem.%Smm %t •d^ImiSb o^ft«M $Mi, 
tfar«« ahflfflle -riyrgrtnm in fl«ie0««si'r« ysars* 
03e^ 8« iiaiiE iw ' '" 'W.m mk t4 A<r«r«s# 
©IP li4S 1944  ^ 194i 1943 to 1946 
• lias• •  ^ 4® 3f 39 40 isis 4i $s 38 41 
1411 43 Sf 39 40 
Mm m wr 41 41 
in# ' 4i - m 39 40 
xii? • ' m ' tf m 34 
IS18 m m m 37 
1^9 41 34 m 3S 
8fl..S 49 s? u 41 
' &wm 44 37 39 40 
tms 44 37 39 40 
ms m iS 40 4S 
ill# 44 ' S4 U 3S 
t9 33 34 36 
131$ 40 32 m m 
iti4 m is 37 36 
^IS' m 3& M 34 
sils 41 34 34 37 
sni 4S 36 87 39 
4$ m 37 39 
S91@ m 34 36 SS 
4^ 1® 43 34 33 37 
4ll.i 4@ 34 39 37 
mi§ 44 m 37 39 
114$ 46 m 39 40 
.3»SB I^a 4f m «D 41 
SSefalws* m 2@ 3S 33 
StodtaftsR 4f m 41 4M 
 ^ ftfpMiNt: Jbsi.lNibiA 4* 
s I  
I  
1 1  
1 I  








1 1  
@« mmm W ,^ «»t 
iir« m^mm 
awA 'tikiNwB" Shsefc-VBi'-SsSSeS .fEfflilRl jilt 
0ir»«« £mli» iolkiC »am fg 
.1*4 jtewwwyE# 
©3f ••ipt»tiiif Xiis ISii ® X»«S «» 
iUt »»» X.t t.f 2*3 
l3Xi lu# a.8 2.8 t,6 
mi t»« 1.# 2.0 
ISU a*# i.i 2.f S.3 
' tmm M I.S 8»-6 2.4 
wm t.« 1,® I«@ 1.8 
imt S.0 %,& 2*t 2.2 
iiis s.# x*i S*t 2.2 
2flS M X.S »*© 2.t 
mm 9*® x»S' 2.S 2.4 
i»ifi t»s 2.4 
I«3 2.3 
flli l.f 1.6 2.4 
m%§ $.t •X«S 8,i 2*4 
fiyis 3«t X* II'' g«$ 2.3 
iis# S.1 s*0 2.T 
S.i X.& s*? 2.3 
f.® x*s a«s 2.3 
mm s.#- E.1 S.2 2.3 $0m !•« t.9 2.3 
tms !•© 2.2 2.1 
401$ #•9 1.3 t.T 2.4 
4X11 S*S t»6 2.4 
ASIJR l»ll x^ s 2»f 2.3 
mm f.# 1.S S.S 2.3 
2«8 2.3 
&i«fela»t !•© 1*8 1.? 
Wem'm i.s .Ie(»i2 S*t 2.4 
Jl,/ «C #!*«»«•• «^p»Mm -te W^WLm €• 
.]M IcitUc .Heoa^terSft 1,3-1.77 ac JKlttbiiUul 
i&mm le* t7IS| iweriitt in ultS-le :lltiM<m 
X. ^mmmm W»* wmm «B« tiNi fk* itolle p«r]piaLlt^i»wm 
:#f ttiUM i^ »* 3il(@' iyQat W%§ wmm mmn% tfet* fer 
llMtftttg s##!'** Wmik #f 1  ^ wmUbmr 
:»jf jplMit# |.«4g'$sc rmmimimmm %# 
finr. ®liiuei»t{«i'. la ibulk p«f^ A%iima ia tfe* 
§»rrm'iM>lMm %&• Mi.k §^immtik%imM. et wmtm 
tmw »t %li» four aluypftetNMPs «%<2AS4HI %« el3%«.|]a 
m mmtmrm tJb# -mmet^iii^immy i» p«i»fet»»a9« Im ytmrm* 
'tkmmM-.AT# mkmm M t* }iezi«. fmp y%m%A ftj^frcMiieiisd. 
msA 3.ed£i&£'-«e«if«t bulls fg* -msA-
£ta3MX>»%ibKui mt mybmm mmwm. fffmm 
^ yrnaatrnm^  ^
mmi ,ymmm . 9vm»m 
i$m-moA %»m m 
% isft$ ^  itsis ss .1  ^ .48$  ^
% SM wai ^  am ts vim •«&4S* 
»• Silpiil'ieiaife fk% l|g }.«nr«l.* 
•.ignifidim-cMN fhe«« fpr'th» &^(»r ekmma^wm.^  biemmmr, *2.1 wtrm 
. fh» 'r«.8»Xts tmr &m pmmmMima. 
ftfpMNMOit&sr w«r« m. pner ef AijffitrviHMMl. in yimM |wpf&fattm«« 
tml'le f#-pi^ tioiui ef, tit* l^ lStmrwmmm ia Miturit^« 
ftM en til* haaid* mmrm wXth rmmmmkhXm 
•mmmm.&y. im mt.m @f tadie gwosmt l^ fis* 
lSt6 Irnm % 
' Jia I9a3.1e ef th« g«&«rfttie&« of 
tmop omttmm- «•!•«%«& «t«i% on a wtm ffnmu Sa 
MiBA wn^^imlsMm u««il in pr«ir.|jt«ui halM t«sts wKr« iaeltadUid 
*8 ob«o]E(i* fla thi«' tMt Mrn. 
jpTttiNffiiiwi ia 10* mmmlymtm- ef tfwr&K&d*- »f tfe« ylwlds «&& tiMi 
t»M.m t&m Umm smMmlAimm, «i^  Ii^ giiog 
-mmwm &t %h» .bsiJt % g4nM)rAtlea« »t tmat my-











^%uri%jr la^uNi mtmrm 
1©-? S8 t«7 
ie*M m imZ 




l®"8 m 2«9 
'JNyr«a.%*^  #1" Sm 1telil>« 4* 
@f variatien mgpmx ia %%» M th« mmva. yimldm ef 
iikm eremmm imri«dl mre thi^  %h« memo. of iihm Tarieti««, 
imald iofvm ^mma. l^»«d fartitiealtts tb» BMwa aquarwR for eraasac 
i^iriatl^ s mtA «KparMaximal wrrar '^ lair aojqpaaa&t parta* 
fatela 11# imXfmkm ©f "rarSaaaa ®f thm i^al4a a£  ^ tba 
«®affiei«tsti af •airiatioist j^r %ha Fg 
ta&t @t £mw mybmm eiraaaaa and t^aa olbeale 
: variatia* grewB^ l^a '• 
Sa^ea af variatloa SaF« Saaa sq«wra 
"mmptUmM±&nm B i7.62 
§mmmmm wad -rariatiaa S 3£«464>a 
^EfariBumtal ari^ r S.89 
@a^fiai«et%: of TarlatiaB 
'#• #.%ai£lQWit &% %hm |.«rrai« 
lb tiiia taat tba raiattva 4iffar«Qaaa aaa&g tha oraasas and 
•arta%iaa tmv wm^vaeSM .^g ItaigMb* «i^  ladgi&g aoara tiiara vary aSmilar te 
thaaa tmwmi in tba at bar IkiDe paimlntlas triaila* Tha yialda of tlui 
tlufaa ebaak variatilas alaa nwra about tha a«aa as in tha balk taat 
tltat yiM.r# ia yial4 mmn  ^ tbm F  ^ i^ pulatiaiia 
af tba areata** hewavar* vara tlia mmm, axaapt far araea 5o. 3715« 
€lr®«« Kfi* BflS tms thm of tha teur ero«8«8 ia yi*ld in thle 
t««t. 6t«8« S#8, 141£ Kfid SSli warm lat«fw^i«t« im yi«14L aad oTO88 
K®» »»« ti» l8w««t ia ji«M. fh«s« results f^tb«r «u1}staj&ti»t«d 
•yis Imeim8l8t«»«i«8 Sj& fimM ot th« ImXk popalatieEui at 
8ii@®«N88iT« gmmwm.%i0nm «iiiL in 
Fg tf>R08d $tu4|r 
imtmg plant l»fw«t«ir8 p9&l%V9 s«lihod ef hax^li&g 8«gr4|* 
£aL%.l«g pefal«ti9iui ef ei^ «8«8 %m 8«If»p»2J.I&«t«Gl oreps is us«d movm 
%hm& tlb« %nil.lc fii« ••l.«i^ii» «f d«8irftb2.« pXaatK in 
tk« fg g«S!8i*a.tiiaa is g<m«xml3.;^ tiftssd e» TisuaX elMisrratiesis of th« 
®hflu«8%«ristid« ef Mieh p3.«at, Gh&r&^tcrs whieb &r« sloply Sali«rit«d 
itsusll  ^ e«B l3» wisil  ^ sslaotvi. 6kft.xmet«r8 iBhsritiid in a oeBtpIcx 
mmmmt, th« ethftr ar* diffiot^Xt te sttlsot fer^ si&o# th« 
«9f<rirdi»Mit laask th» tim* oai^r^ssiea of tho g^styp* of a plaxxt. 
Host piMxt Wm^mrm soioot o»I;^ tb8 mst -rigot^us^ high yioXdiag ?2 
plants nrhioh ap^ar satisfaetoi^ tisM of maturity* plaat hoi^t, 
a&d other oharaetors vithia oaoh eress. fhi* praotioo* in light of 
th« protMfcblo fdTfoots of siarireaamHot m plant j^oiaotypos* x^isos tho 
fuostioia as to its value in a WmeAing pi^gjNitt. lo. ether verde, are 
obserri^ dil^erenoes for sitoh oony^lex ^araoters as yield* aaturity* 
and heigM aaeag spaowl Fg plants of a oross primarily of an ttxriron* 
Buintal natmre or of a gssietio nat^are dite to segregationt The greater 
-Si-
offiMst* of tJto «wnrjyrei»i^ t«. %lie Imm will  ^ ^Mdlag vn^uo 
#f for otar&otors* Tko fodij^rwt ott i^os ' 
rofort*i boroM wmm oen^tietod la m tii g&ia furthor infemsitiozi 
on tlilo |»irol>|3iiM «8 it rolfttott to ooiootloa i& fojpuX&timaui 
of ieojl2«ft» orf ««««• 
f&w mm«4. jiolt* mtur«b<I bolght voro imd« 
IMiirM«o^3.3r 9m I@0 oo3aooom%tf« eoipotitiiro ofoood piouto i& Mtoli of 
%toPiNi •oriotloA iosiii %n %Ni goaoyotioii of oo  ^of fe»r oroooos* Tho 
fro^wm  ^^ iS'tributioBv  ^of Wm oooii jr.iol.do, por pioat for thooo oroosos 
^mmi. TMfiotioo mrm foiind t& f^Mo It* fhm mum, «tOBd«ri& ^oTiotloa, 
ftxs i^ oe«ffiot«mt of imrl«tioa fet' oo<  ^diotril^ tioa oloo oro i&olu4od. 
s»^« voro BOt oonpyrol^ ««, oiaoo thwro vwro ma roplioatieBs* btzfe 
tbo 4i8trili«itie2i« «ni %l»iir stoads  ^dvriotioao provide iatorootl&s 
oi^ i^ ^srisotto mmmz oroosos and Tariot ioa, Although thm raago in 
oood jtoM mo groator for oaoh of tho oin»oooo thaa for any of tkm 
thro* -Yar&otioo* tho difforoiioos wmtm not aoarXy ao largo as «a« 
oa^ootM* fhono rolatiTO}.;  ^ «^3. difforonoos woro otibotaatiatod 
tho otaniard doviatlozio asd oooffioioato of vwrlatioa, woro not 
ntoh Xargor for two of tho ©rooooo tlm& for tho variotios* fho othor 
tM> oro»«oe« bamrnmrrn wmtm twicw a« mskriablo for oood yiold por 
plasit ao tho forlotioo* rosiaito isdioatod t^at a na^or porti^ im 
of tho voriahiittf  ^ iM oood yiold mmmg tho piaato of oaoh orooo imo 
dtio to tho rnxviip^ammt rathor '^ bkaa to gosotio oauooo* SoXootiosa for 
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mxA <ii»^awiw«d ia ««ieeiMHpiSag 
fg .l#i»».t««t 
la i^ « fr«fyiiBt»i' 'ViMBtiem %% wmm skuemft %hit% m»i.r&mtmB  ^
t# hmm « m. AMtmemmmm. mmeng 
tl» .tg i4«a%# »f f la .!»»«•% isRtjUm* 
1t4  ^ TYiterfl 4 fnf"Mafc 'dt#*' Tfiwiw iiftTr4'4ytttffcii 
frew tlb« i«»:«t Vg km  ^1»»«a p2.«at«jft 
PinPgimjr WwWRm Jom^# W^gmAm,.^ Imw Ww*T0iwwroro 
w&^yi tar« iiifltt«sMMii ms^wmmMm 0t ft^reneadl® Aiffwr«EU)«s 
•iMBiawg Itihie- %:SiSMUtm 
|tos% ef tto Wg fm «Mi  ^ mimmm im. t^bis «1m  ^
«4NHi. §m .J^ egtuiM «f 
«i«r4Wfe^««iFttm' :m£ ^ms^m sm-.-^mmm wmtm Sa I9iS  ^ t» 
iit»% tiMi&r . lNtevi«r $» tk# g«miixmti9a* fM« 
sfwitt .* mm  ^ wmtrntit^m: mt Aittmtmmmm 
•mmm  ^ tte Fg %Mm thm th# mm  ^ -^«i4igr#« it .«|.»G oMfcis 
feii.«&1  ^m mt Mi* «b«x«f%«iristi«8 «f tlM iKutiYlimtd 'Fg 
f3.«».ii«' %^- aMNi^ .^«f tlMiir r«{»l.S«R%«i frogiKaS.««  ^th« W  ^ gtmsimticm* 
tmM 
.jm •hmm ttoi ausukl^ s** of -vmriati^ Ni @t tihm mmmi yimMm ot 
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Ilosa- im liM' mi Is. 24 -to %?• 
XIMMI* 4iAm mhmmA'- rnmmrtii.^  iitmty f'mrntmtmm la tiit* first 
'fiiui#  ^ MMi:t jriiiM ^Mtmmemm. mamg tfe« Xl3a«M wStiiia 4Mioh tmaSXy 
•w$wm-' ' -mmtlkm' ' th« &mg*: im ;f i*M of th« pregoaiiwi 
fitail:!**.* Ml «» fi^r* XiaiMi in «ui 
'«»ji^I#r tlicya. .irnpi IB of tk* j^]*«xit«3L 2.i&tt« 
iii' I$iS«' ' A fi&iti'. folitt lef ma. th« i>»rf#i«»atae« of tb« 
liitlle ^ gioiiimticasw Im «fi«  ^ or»s« tui e«KB^p«r«ii ths t»e par«mt«« 
Jll tkfmi Mile Ke* 14JIS war*- thma •ltti«r 
timiw «v«ps  ^jimM ««j^*rieri.ty ««« '2«4I p»r ftex  ^
Mi^ber la e^«r tkr«« er&«««*» 
lAiil: pflsi^tissi «f «]r««ii So* S?3.i> <mtyi«M<  ^
tetto wfell* mM, «8r« %e tk« pupsats. It 
tiidkle ^mttrR%i#a ««re ii»il.^ tiir« «f %k« ^eoittia'a*  ^
mmi£m9ktiM§mm ef tibs dtp^BMs'  ^ef k«%«rSNti« is tli«8» ore«M8« tbsy w#r8 
89SAxwfti«%<i»e  ^ tA %lMi t>«iiA%8 eMalaod ia tlusi gwaaimti^a 
fl.iua't (ft8w iK'bll* I)* tliitt S'tody eross Ito. 14X6 
%lte. X8ftii% mmmm  ^ of «f fet  ^or888«««. 
fb8 «88l^ «.88 «f 'V8ri&ii«8 &t t'b« 8««& yi«XdUi e%^&iii8d in th8 
IINhS' t#8% mtm gtvm. Sm fml^m tS« Tbmy «ff8r«A f«rtk«r oo]3firmKtio& 
ef mam &f 3mS,m in tk» firwrije  ^pmrmgrm^^ m In e&Xy <m8 
@f tlt« rnmrnm X«« 3^i«. -mmrm %lm Aittmrmmmm 'b«t«nMKBi 
tli« faail  ^p>«gml8>« •i@aSfle«sb, 4iff«r«ie«8 
mmmg tii« |te88 .*»**» hlglkly si^ itirnxs  ^for mmry 9W9:mm 
-T8» 
fftfeXn M»  ^Fg la.jm'fai ta 1944 th» wmm 
• th®!? fr®g«aie»'ia.the Fg pmerattoa 
is lt4S '»iai' #1"- fjyem. jwr 
fg lia«. i» It4i fmr': ©roa®' H©« X41S ^QiuieAeii- x 
ai».Wft®4)» with .tte« .yl«14:8..©f' tfe* ,, 
aad tto«« i& lt46« 
xr-Mr^r-  ^  ^ " ' J 'gW 'MnNl)' 
C)ros» ••axA (yield im ' (duuahele . 
m% .BXSB^ r gra®«) per t i 3 4 6 ItMua 
I4lg»22 «s 4 .^f S4,4 ' S6.1 sno S0,4 36*0 34*4 
l4l6«gS 16  ^ 48.f. M*S SS«i Ii3«4 36.4 34*2 33*3 
14iS-2@ m •^1 m^t ss*# 9i«2 93*3 33*9 34>1 
1415*S© m i®.® m»4 S3*2 3@#1 33*4 33*3 
I4ii«im m 4i»«> m*§ S^ S 3S«t 36*8 33*@ 34*3 
141§-4t m 4§«1 3S»S m*§ 33*3 33.T 33*1 
141&-44 48 .^ •1 33.8 ma Sl.T 1 *^4 39.3 31*9 
14l6*Se m 4f.? 34«6 36.T 3&*9 33*3 
141§«S@ 40 4^ 0 3S«t S2.d 32*3 33*3 33*0 
141&.^  44«i 3g.t 3S«S 3#»8 3T*r 37*2 33*7 
w it»§ 13*3 33.i M.7 30*3 34*9 33*4 
l4lS*@i @4 .^7 si«§ S9.# 3i«& 33*3 33*3 33*9 
i4ai-ft 30 4I«i is«i «t.l 33.S 33*6 33*3 32*9 
ft 4S.:i M*© 2@«S 33.S 3S*® 33.9 34*7 
141S-7? 40*4 2»«9 Sl.t t8»7 32*6 31*8 80.3 
mmM& mih F« mm WA mtiM r. 
m*f m*9 M,i 8t*« m*Q 
'Wm& .y.i«l.€ ®t ftll «aie'9ri«s to ld46 t««t 
M^S 
-ft*. 
mhlrn 2f« MmA wmA* mi isk 3. Sift tm& %k* mm 
' «f %h0ir %n Idui ^mmrv^%&n 
te ISftS *adi^  9f f F4 ;g«a«i^ tloii ttolTO-tioss {>«r 
f„ lin« S» I8#{$ t«r «jfmis S«« t7I§ 
ii-*177 s l4©MaJ^ ), %0g#%fc«p wi%fe f»t 
%ho. uA b«llE; g«i3wrfttl«s.s 2,$4$»' 
©t«#p .wii Fg.'i 










2715- 4 m 44j«-3«- 3i*6 S9«2 29. t 37.0 37.9 33.S 
2?15-17 . m i©.S 14»t m»9 37.6 38.3 33.6 
a71S-ES 78 'it.s M.9 W.6 S7.2 Um7 38.3 38.4 
2716-30 
. m 4®»7 S7,# 41*0 41.3 37.7 38.3 39.2 
271S-51 $f Si.7 mrnS 3fi»® 36«S 36.S 37*8 38.2 
a71S-S8 m- 44»»' 4ZM0 SS.f 33.4 33.9 34*1 38.3 
271&-4G m SS»9 m*Q SS«# IRr.0 3#,3 3a.5 38.8 
2fli-lil M 41«i i4«2 93.t 37.3 31.9 33.9 
271S-56 m «ft«l 31.4 34*0 33.6 33.9 .^3 34.8 
271S-18 f& 4n$ mrnS 3t«4 W.8 19.7 33.3 
t71S-i§ m 40*3 3S,7 st»i 40.1 38.2 38.3 
t71i-7t m fiS*l 3@«0 SS.f 32.7 33»7 32.1 34.3 
,tfi.i-7# m 4S*7 •^8 3i.2 38.6 34.7 37.3 
2711-78 ae 4S»4 34«8 34»1 33.1 31.2 33*9 33.8 
27li-S® 2« 4i*s- SS,# 3S.S 34.9 34.1 38.3 
mmsimtM iS-iff WmltM F, Bulk F- Bulk Fg 
Si*« S8»S 40.2 36.® 




l««B M.CR. O «i. 
i i i i i  i^ i i z  i i i i i  
mi vo f* mm 'p 0.<#.«q «oio •«.« 
s'sss'i s'sssi s'ilisK 
Q: e», fr..«» o m m 9 i H  i i i i i  i i i i i  i i i i i  
niOrttW, O e«(e<»He» 
i i i i i  i i i i i  i i i i i  
m . m m m ^  j©^isii» 
i is fSi i  i i i i i  i i i i i  
m m m m  i i i i i  i i i i i  
i i i i i  i i i i i  i i i i i  
tssgs 
l iJiJ am !!!ii MPip "IF 
l» » 10 ^  to  ^I9 ul  ^
«>t<»etit(»e9 m mm ^  m 
-61^  
ftf Fg pimtm liai IINMI mM mmm 
3^ 11^ 4#. #f. tbidir fsfeg#&i«s ia F|^  g«a«r&tioa 
i» Itl£ -IkiKt. ®f fi'T# F« g4m«.r«t.s&& p«r % i.j®» la liig r©r ws ssoos-g 
ac iiehlitai)* t4&g»th«r with tto ef tlii* 
mmi tb»mm imlk gmmrgASj&am la 1943* 
'&mmm 0  ^.t| 
1" 'llttS* 
(TieM la 
•i*- ttiw iilSHiHl' fftx* fter«) 
gTMMl ) ,fM»r 1 . 'i' 3 4 3 .iiM& 
44 S7.0 M.6 S2.8 33.S 34.6 36.8 34*6 
HflS-M. tf 40. & 5t.O S4«.4 39.i 33.2 38.4 37.8 
• 3nS-8® 41. 9 i&*e 14.$ 32*9 36*6 31.8 34*4 
WISHES .m , , .  4S*S ma 3U4 33.0 31*9 32*3 
m®-2§ .4S 4S«8 5f*2 S@*l 33.2 36#2 34*9 
tfii*t# 4£ 14*6 S2*0 32.4 29»4 30.9 Ut% 
... stii-^ ss 
. m sir*«.. SI. 6 M.4 a.a 33*i 28«1 32*9 
m%§  ^ m Sa«6 .^0 m*8 33.S 34*6 32*8 
f® mw-m  ^ S3*7 M*2 33. e SS.9 33«4 34*4 
s?ji.i-«8 .St , 37.1 ST.S 3S.S 33.8 34.8 
Sfl.^ TS', m 44»4 SI.? 3&«.9 36.4 39.3 36.9 36*8 
Sfifi-fS «f M«8 H.# 39.4 32.2 34.2 34.8 34.7 
SflS-W •St .^S is*i 3t.2 37.2 34.4 34.3 34*3 
St 4©»I M.5 IS4»f 37.3. 36.3 36.8 36.3 
m 4l»'8 sa.x S4.® 34.4 33*7 34.6 33*9 
li^ yLaM mik f • Bulk F. Bulk 
is. 9 3t.t m .1 " 36.6 ^  36. 3 ® 
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teb «<r9 i^Mi IfiS iet I.INIS» this ersits Ittd Immmt 7 «f tiM 
tmmw mmmem» fm i%'« mmn. 9t Utoaily jpregwciiaiji 2.S46« fiui 
mvwemgm f i»M 4.%£:tmmmm9 mmmg %b« liasii «rl1 .^i]i wmrm 
iiigkif •£pilfi«iittt f9r mmk mwm0 Sm %h%m %•«'%• #£iiiy « tmi of '^ « 
isitJLTMml. iKiMim iit«ndNM t&» w&iitis hemmmff 
mire 8^%a..if iif-wat %««:%<•& th* subplot mevor uMta 
fjte* iusi^jni«B tfew .liiS fi«I.A d«t» « t«Ei4«Boy 
f#r tlb* MMu» «f %fa» t» if«gr«*8. t'Oiraiifd tbe ero«8 
!»•«&•• . #f tiliis wm m #si»  ^da* tJb* MUkll mlm 
msA wemikMm &i in tJNk %«Mit ta I.9i6« irt&lek f»sN»b&bl^  
im mmti i3m9&mM.mi.m. Is tfe« mnXmrnttmam of thea* 
Pir%INiiw^3r«« fiv« llmiNi «. yrmv^  mmX% «f tlk« 
%i^ 2. .3E«Bli«r ftf I.ija«8 tMt «&ti3L4 Imv* Ihiwb. 84iX«8t«i t« 
tlw fir»gMs  ^«#' m^h fmiXy. It &I4W trnuM hm?rm hmm. 
"to Nnr* fe»i pi«%8 mmr* replisatlea.* ia. the XINbS 
t)8a^« X% wmm p'«®ti«iil.l.^  l^ ^8«il>iL««; 'tonwrar*' to oorraet tfaoa* •hert* 
^«@im«ii) &t %hm i.lsiii»tto£ui «B «««i faros is^trijSmmX 
it woaM h&Vift 4iffie t^ to ob t^  
mi tb«' eoBOttjUt^ ld^c 4raam «m tlio liasia of t^ «o dota.. 
tki aHKitt <i«too awtttfity «€* %lb»' %-i3mm.m porao^ts  ^ asad. balle 
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'SSII 
:ir 
K S .  
-•a."" 
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a Fi t 
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-®T-
SI* et plm^m im 3,944 msai. th« mm»n 
of pFeg«ni#8 ia tb« gonsratton 
M I$4S «Jf fiw Wa gmmrsktijm ••loot leas {>»r 
f lin® ia l»4i f»r ole«# ®». UlB 0.1» TS886 x 
lt«KulaM)c witk th9 m&turitlM er th« 
fftraats «iki tbim« ^2.k g#a9r&t£fta« i& X94S* 
^mmm -mmA fg' 
: wmSmf . Awt*} 
 ^ '?« tiiMi 
8y IlKfewrtky 
d f t tw )  
*4 
1 
liaflMt i^ turlty dat««> 
t 1 4 S 
SSI.i*» 1 s-i# s-so i-i4 9-i2 t-16 9-14 9—14 
9»18 x©«$ §->23 0-21 9-2e 9-17 9-21 9-21 
9^gi 10»8 9-24 8*2€ @•23 9-28 9-22 9-24 
9*>tl ^0*1. @-x,s .^ 20 9-27 9-lS 9-20 9-20 
iStS*W §•!..« s-ff $-14 ^1® S-19 9-lS 9-9 9-14 
mis^M 9-i? •s«ts 9-&f 9*H ®—li. ^23 9-17 
mi^m ,S l^f .io»i 9^m 9-lS 9*20 9-28 9-13 ^20 
smB»m 10-S 9-M S-a2: 9-1? 9-21 9-20 9-20 
JLO*^  &.9K iO-2 9-27 9—22 9-29 9-27 
i«ig-?8 io»T S»18 s-is 9*24 9-20 9-1  ^ 9-24 
li26»8t S-I€ 9-t© &*a4 9-^ 8 9-10 9-17 9-19 
SSi&»-S8 10-4 »^18 9-tf 9-2# 9-21 9-13 9-21 
I®-!. w^m9 8-ti 9-21 9-30 9-23 9-2S 
9-it iSJ~4 . ***> &-£6 9-2S 9-20 3-18 9-23 
'i*^ :S a.o»i >.is t-is 9-23 9-14 9-12 9-13 
P.1 [• ?§i8§ BiefePlattil BBUE F- Bulk F. Bulk F-
®-is 9-t] I * 9-2S 9-24 ® 
Wfum ef all •a%ri«s in ISM tmit 
9»t© 
Hfttnritios mt flandb-* ixi |.9i4' %}m mmm 
of tH#ir in th# F« go r^atloa 
to l-MS M»i ©f flw Tm f«*•«*% ien p#*-
f, lia* l» tor emmm »©• mm 8S<^a-a 
t©g#tfc«r witfci %it« ©f tk© 
pekHrmMm &mSL tkx*©© telife gansrat ions is 194&m 
• " ' •  ^  ^ IL a to© >. l.Ja©«. i^tortairttey 4m%m) 
•iSmmm msA. .F» ' 
•§lmmt mmfyer AaMmy #Kfe©-} 's iii©©a 
m«-is l©-8 S-2t t-S« 9-27 10-2 9-28 »-29 
s»it ICWll 9»gS 10-i 10-4 10-5 10-2 
ms*to 10-7 10*2 9-^ 28 9-30 10-3 9-30 
mi-ts M«. 10-6 ®-is i»is 9^20 s-it 9^22 9-20 
i^s»a6 @•80 10-11 9-28 l®-4 9-13 t-2i 10-5 9-28 
WISHES 9-2? IQ-S t-30 9-SO 10-2 9-27 »-17 9-27 
S?l.S»S-9 10-^ 11 MB §-28 10-6 9-30 9-29 
't^ lT 1.0^1 i-ii »-l» &-2S S-27 9-23 ^23 
sris^Bs ,.9-tf 10-®. 10-10 10-7 l®-7 10-2 10-8 10-7 
sns»«8 ^10 lo-ia ©-If 10^7 10^1 10-3 10-6 10»1 
SflS-TS 10-10 »-is 1@-1 10-S 10-7 8-26 9w28 
Sfl.S-?« , is^m §-is 10-6 S»14 ®-ll 9-10 8-18 
mi&»m s^a© 10-1.1 9-28 1©^S 9.26 9-16 »-26 
10-11 9-30 ®-ii 9-30 10*4 10-e S-29 
mi§-^n i©-7 1.0-1© JU2S s-ts 1^1 ^30 0-30 9-29 
f,I* »S0©®-® Bstllc :f. Bulk r. Bttlk 
&-t» i<-is l®-4 10-5 lO-S 
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mA littUie Im @mm appmur $» f«^I<K(i M t« 37* thm 
mt %i»i waA 9|, Ifmma Im }..&i4 mM XSftlr  ^
.jPWIwwttTrely, ttl«© mr®-• ®ia«» r««ialtc shewi^  iAm  ^ iihm 
AMtmsemmmm I& mmwi  ^ tke lia«8 la «Mtc  ^ &t th* 
tmat' rnmmmmm wBrm'vmsj MiMSlmr t® tltoe- Aitfrntmrnm i» jaaturity «»ei3|s 
%lut^  iWiM iimm:* Bi ft 'tm mf thm- ti«if j^ reg^niM- la thm 
g«n»nfct&m 'wmm-' wmmmmVky. mMmm few flai^  k«ig t^« Most of thmm, 
-mm fiiiib# ifm-iMMm.,. mm hy tb«ir torwBdiag laie^rimr 
im M tte» rnwrnmi  ^hmt^tm tito- f 9m%Xy 
. %» tiM .fek9.l^t -?«»§;#« ef >teit thm mam mactmit mm 
thm purttatikl 7  ^ tiimm iba .|.#ti«. 
f]hM» mmn k#JLfIt%« ef thm Sialic pepul-atiGas ia (Mtoh oroes 1& 
%liis tiNit wmm mimimtm&t witfe ptmimim. thm bulk 
SflS *pd» umitm AmtiMitmlf aboT* Siehlsind, 
tteii t&£I#r ia h«ig|bt« thm et tk« ether 
®i*ss#« mmrm %tstmsm^i».tm %©- tii« ia «xoejpt ia cr©«« 
W»m. I72.§» 't^m- thoi tal3.er pmxmst  ^ fh« amm iMights e£ 
mil aiitrl«« ia m&h mt thm fottr eressM i3&&i.mmtm€ thm.t mr^tm Me*. 
l-ilS t?lS thm ^mmtmat avmbor  ^tali ISaas. Greas 
««. 3816, on tk. rtih.r taai. «6at.iMd th. -ort .tort Ito... Ti»>. 
iMaio* w«ra ««iiqpflurab2,« hmmmumm- th.« fmoMLmm la@iu4«6 ixk tka t««t 
wmtm ^•al.a^atft fer plmmisi 
Sabla I® givmr tha af Tariw&aa mf piase  ^ .hai^ t^a 
ia thm l.i4@ tm .^m th» 0mm$  ^ ]pm^ni.mm iiffar«  ^algnifisaatly in 
F„ ple»t« ia 1^4 UBS iskm aoMSi h«i^ ts 
of their pi^ genieB ia the Fz £«xittratioa ia 1945 
Stat ef f ±7« gm«r«tiea «t»l««%imui p«r F« 11a* 
ia i94€ t&ie oro«s lo* 14ifi OHNaM«m x Ri^ hlAad)* 
toigotlier witili tk® heights ef the par^ t* aad 
thx«« t^M l^e .£«]a«mti»as ia lt46» 
. . Fg pii®t 'F, 11a# ' , ^aiighfe# ia iai^ »«i) 
plaat . i  z  ' 3 '& lf««a 
1416-4g.. S4 m  m  m  3S 36 40 38 
141i-gl§ 40 40 m  41 38 40 
14lS-ti m  m  m  S3 38 33 39 37 
141§»'^  m  41 44 U|i-& 40 37 36 33 38 
14iS*-«t, m  m . 33 3d 40 41 36 38 
l^ ..i«'4t^  m  ss . 37 36 33 34 37 34 
l4li-44 ss m  41 30 37 38 40 38 
141g»i@ 36 m  40 39 3S m  33 37 
141$-^  4SS St 41 m  40 42 37 40 
14lg-^  M  m  36 33 ss 3S 3S 33 
14l.i-^  m  41 41 41 41 39 33 40 
I4ig»es m  m  m  33 37 37 34 36 
l«is-ft m  m  M 39 37 38 38 
14lg-f4 m  m  m  tt 37 33 41 36 
i4ii-ff m  m  u  m  31 32 32 31 
m^mrnrn. liehl«i^  ftilk F. Bulk F  ^ milk F. 
41 »§ S8 ® 37 »9 ® 
ji««aa. hwigtel et mil la l^ M® %«i^  
m 
Mm liftight* ef $xi liii mai. %hm mmai h«ight« 
* et tiMiisr pin»|«ai«8 ia. %h» gwutrfttiozi la 3L946 
mM &f Wm Xinm 
im 19m f#r mfmm m* ms OsuaehstriK IS^lfr x 
Mi&blmA), itmg«bh«r with tiio h«i|^ t8 of the pftre&t* 
tkwmm Wlk gmmmmiiiMm i& i94&m 
.. ^ •• .#» iia®. •• iF. •'I'ise#--.ia-lnohM) 
fiyoS 1  ^ , 'Cl«i  ^ .; / 
fjUoate la iaatttf) Aa imolMi«) I g 1 4 6 MuS 
M f l M ^  4, 8§ 34 33 33 MB 34 33 34 
33 .33 33 31 SI 33 37 33 
41 3t . m 37 41 39 40 39 
2fl««3© 3f 37 33 37 33 37 33 33 
ans^ sa 3S 33 3T 33 37 37 37 37 
ifi®*3« 36 3# 33 44 33 33 38 33 
ms-^  M 34 34 30 m 39 34 34 
ETli-a. Si 33 40 33 33 38 40 33 
ms^ ss SS 3i 32 33 33 33 SB 34 
ms-ss 38 33 37 33 37 43 38 
2?I@-§1 36 36 41 39 39 41 40 
ifis-fa U 3t SM 33 37 37 39 33 
®?lS»Tg m 33 m 39 33 33 40 37 
m^78 m 3$ 33 m 33 33 33 33 
3i 33 40 m 3t 43 41 41 
Xittiburiii Mlrnmmi mm r« F. Balk F. 
S8 32 SS 38 • 3» 
Xei^  k«igh% Gf sill ®ziferltt« ia 1944 ^est 
37 
:fM.m $#• likigfet* ttl* In 1944 aad th« mMlii 
of tiMilr p^r@i«aiw ia %b« Fg £«Mr«tie& i& X94S 
«ai mf itym W. sslootioms pmr 7, ISzw ' 
M im» fmw ®f®«« »0. Seig 0,1. TS68S * llohliuad), 
vlth the h i^glits of th« petr^ s «ud thr«» 
nmm mi % '. . Cl»l#% _* | g l . ; « a t . ; - l a , l t o M r t f e w )  '.i'l 2  •  . j  '  . S -  '  j U t i ^  
S' if IT 2« 29 28 27 28 m  
M  as m  30 34 29 30 
3»f-€S m  9S m  33 34 33 32 
S i^-S9 m  s© s z  30 £« 28 28 29 
S£I&»S7 . M  m  m  m  27 28 28 27 
Sfl^ i-44 M &  m  31 u  2S 29 32 30 
m  M  31 m  30 32 29 31 
%m§^f M 2S m  t9 29 28 28 29 
m  14 M 24 38 34 38 34 
3i&i-73 It m  M 8? 2t 28 28 28 
isii-9g m  m  f3 U  34 29 34 32 
' S4 m  29 m  36 32 26 32 
$SilS*S8. £9 5f m  34 38 39 37 37 
ms-ts 14 m  g9 36 36 29 30 32 
S8 m  33 14 36 33 31 34 
fmm BlehlaM toMc F. 8«ak F. j^ k Fg 
18 SS 31 32 32 V 
mmm. iMigMb ef ftll HM 1946 t*«t 
ai 
-Si. 
37# ef !*« 3^944 cuod th« bimh heights 
ef lib l^r fifegi«ii«s in %lNi y. gMwimtien in 1946 
•M Gt ttvm Wm g«&»x%tiea s&flMitiG&A pmr F. lisw 
Sa li4i f©r ews »©. sm (P. I. 89009-2 a i^ohlaad), 
tegttthvr irith til* of th« pirflu%« and thr«« 
bttlle p^eratiem Im 
:WSi 
• '!*« plasii 
Fg Cl« i€  ^
•f. • • iin«a 4]i«i]^ ^s i$k inoh«8) 
.plamt '-mml 30^Sf SlEt .SfltObA 1 % S 4 S liMB 
5n®-3.S JI9 40 40 43 34 m 40 39 
It 3? 37 39 33 29 39 33 
SrXi»3IB Si 36 32 37 34 33 39 33 
m«-ts 31 33 33 33 33 33 34 34 
ms-se g9 33 33 37 29 34 33 34 
ms-s6 38 39 4i 41 43 39 33 40 
ms-st ST 39 38 38 37 34 40 87 
Sflg-4S SB 3t 3t 32 33 34 34 33 
34 39 40 37 39 33 32 37 
Sfii-«8 3S 33 87 37 33 22 37 32 
33 39 29 38 32 38 33 33 
3f 39 30 34 29 31 30 31 
ans-i© 34 33 3§ 38 37 34 31 33 
m%^m m 3? 34 27 33 31 37 33 
zn§^m u 43. 37 33 33 33 33 33 
89@09*i 2i0bi«xui Bulk F. Bulk F. Biak F. 
33 33 m * 37 
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SS* Mwm IMgMg ef fAr«atB« imA 
WtM gwuHmt loas ia i S4@ fer ei^ s« B»« 14iS 
iMttMim 3E im esafwuri^ em with tk« ia«aa 
lAAgiag co«l^  #f tH« f»f«at«l a»ia«« la IHS* 





|SiB4g:tog s« «r««> li
s 
1
 " 1' 3 4 6 Moan 
. .2.S' 1.S 2.0 2.0 1.0 1.7 1.6 
2.f 3.S t.O 3.0 2.7 3.0 2.8 
I4is-.tt t.t 2.S 2.0 2.T 2.0 2.3 2.3 
141S-S0 2*0 2.0 2,3 2.7 1.7 2.0 2.1 
1415-82 2.« l.f 1.0 2.0 2.7 1.3 1.7 
I41&-4t 2.8 1.0 1.7 1.3 1.7 1.4 
141S*44 i.7 2.3 1.7 3.3 3.3 2.3 2.6 
Mi^m 2.3 2.0 2.3 2.3 2.0 2.3 2.2 
14lS*iS t.S 2.0 2,T 2*3 1.7 2.7 2.3 
I4is-if i.f 2»3 1.0 1.3 2.3 1.0 1.6 
I4is-^  2.3 2.0 2.0 2.7 1.7 1.3 l.» 
14l§»iS 2.3 l.f 3.0 2.0 2.7 1.3 2.1 
I4ii-?t 1.? 2.0 2.0 2.0 1.7 2.0 1.9 
141S-T4 1.0 2.® 1.0 2.3 2.7 2.3 2.1 
141S-ff 1.S 1.S 1.0 1.0 1.0 1.0 1.1 
lbi]Bi«a Si0hJ,«axi BoUe f_ »alk INallt F, 
t.? 1.5 2*5 * 2.7 * 2.0 ' 
INwa IMgjtag s&mrm ©t *X1 «stri«« la IMS t»«t 
2.0 
iRbl* IHI, HottEi IMglag •eei'«i ?. ]lizMMi« amd 1»il.)c 
g«n#z«iti«Nas Sm. f ®v sremm Re, ZTk& 
%^%ft X la oo»|pftri9oa with th* mmm 
XMgtng «oer«» &t thm parsnttkl Fj| llaM ia X945* 
F- ItXMl F. •oorM} 
C3P®«» mai F- fl^ gljag MXi. s m 
mtiplbMii meawmj •'' '• i ' • • • M 3 4 6 llMua 
..SflS- 4 •' M 3,© s»o E.0 3.3 2*3 
• " .ms- i?  a.if 1.S 1*0 l.O 1*3 2.3 1.4 
• • •  i.© 9*© 3.0 3i© 3.0 2.3 
• mii^m 2.S 1,7 5.0 3*0 2,3 2.S 
34© S,0 S»@ a.f 2.7 3.0 2*9 
IfIi-38 S.0 S.S S.S 3.3 3.0 3*3 3*3 
27 2.S l.f 1.3 2.7 2.0 2,0 1*9 
• iTis*§i s.o s,® g.s 2.7 3.0 5.3 2*9 
3*0 i.s 2.0 1.7 2*7 2.0 1.9 
• mM® t4f S»T 8»? 2.7 3*0 2*3 3*1 
2?li-6S M s*c S.0 3.Q 3.0 3.0 3.0 
m.s-72 2,0 i.f 3.0 2*3 3.0 2.4 
trii-T# M M 1.7 3*0 4.0 3.0 
tA? 2*f S.0 t.7 1*7 3.0 2*3 
271i-S0 2*f S.S s»® 3.3 3^3 3.0 3.2 
Bio^&nA BaXk F- mik Fa Bulk Fg 
4«0 a.s 3.0 3*7 3.3 
llwua IMgiBg mmrm &t nil. •alriM la Idfte tmt 
2.S 
t&hUM. Mmm IMgi&g S€®r«a mi liiura* ftni liulk 
^ai«r«t j«»s« in tt»r mmm Se* ms (P.I* 79886 
X li«»h}.w»d) ta with th« maws ledgimg 
«e®r«« ©f the p&r«xit«.l ? lia** in 3.946« 
'' ''"fri'iaab' " 'i'fiittii' -yy&(igia.g• ) 
Sm«* «ai Pg ;ii@4gMg " 
•o#r«} i ' £ •'" S 4 S Kmb 
• • lil©- s !•» X.S !•© 1.3 1.0 1.2 
t»f JL*S 2*1 2*3 1.3 2.7 2.0 
' 3S1:&»1S tiS S»0 2.T 2.3 3^0 2.3 2.7 
" mi&'ZM a.© 1.7 t»7 1.3 1.0 1.3 
• SfilS-Sf #•© 1,0 l^ S 2.7 1.0 1.0 1.4 
SSIS«44 i»© 1.© 1.0 1.0 2.0 1.2 
i§li*si t.S t»0 2.3 2*3 2.3 2.3 
. • sni-if l^ T 2.S 1.3 1.7 2.0 1.9 
ssif^ at 1.T g«3 1«0 3.0 2.0 3.0 2.3 
i^s»fa t*s 1»0 1.7 l.S 2.7 1.7 
dS3.lh»i2 la l,f t.i 1.7 1.0 1.0 1.6 
2»f E»0 5,0 2.7 2.7 1*3 2.3 
ms-  ^ 2.f 3.S t.T 2.0 3.3 3.0 2.9 
• aiis-f® 1*0 1.8 2,7 S.Q 2.0 1.3 2.1 
t»S M 2.S 3.0 2.0 1.3 2.2 
P,!. ft886 ftilk F- Ittlk W. Bulk F, 
t*f I.S t»0 ® 2.T * 2.S ' 
Mmm, IMgS&g fioerft el* »X2. «&tri«» ia 1946 t«st 
^•0 
-I©0-
f M* litwBt ledf iBg li»tt«« piur«&ts» mxd. bulk 
g(mmr0Mteim i& 194# '£me ar&ma Sd, S71S {F«I« 89009>-8 
% miAblrnui) M 0mBs i^m»n with th« wmmA ledgiag 
»o®r«« &t %h« liae* la 194$* 
#•' lia*' ' '' liB«8 4&e4giBg sooinic j 
ww 
plftfit mat torn '""T a 4 g u—a. 
S?li-li !•? t.@ 2.0 1.3 1.3 1.7 1.7 
3ns-i8 2*7 S.© 3.0 1.3 3.0 2.S 
sns-so •t.? 1»® i«3 2.7 3.7 3.7 3.1 
3715-25 1»3 1.3 2.0 2bO 2.3 1.8 
3716-26 t.O 3.® S.0 1.0 2^7 3.7 2.7 
3fl®-t« 3*3 3.© 3.0 3.7 2*7 1.3 2.7 
371S-$t 2.T 3.0 3.® 3.3 3.0 3.3 3.1 
m%§^ a.3 3.3 2.7 3.3 4.0 3.3 3.3 
sfii-is t.© 1.3 2*3 2.0 UO 1.0 1.6 
3fi:S-ii 2.1 1.0 2.3 2.3 1.0 2.7 1.9 
Wl.S-fS . t.f I.® 2.7 l.T 2.7 1.7 !•« 
ms-f6 2*? 1.© 2.? 1.0 1-0 1.0 1.3 
Sfli-S® t.T 3.© 2.3 3.0 1.7 1.3 2.3 
sns-8s t.© 1.3 1.0 1.3 1.0 2.7 l.S 
2w7 1.7 1.7 2.7 2.3 1.3 1.9 
P.I^  89»»-2 »alk f- Bulk F- Salk F-
Z»Q 1.0 3.® S.S 3.0 ® 
W&m iMgisag so»x>« &11 •iitri«s in 194# t«s% 
za 
i t« 
s a |  
|0 
I  %U 
& INH 
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i a" m 
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Assooiatioa for ylold th«se gsn r^atio&s* If this Iciek of 
rttX&tlaaahip mmem t3m» fer ia ••Isotiea for 
yJbld tlbs h&aXm ef fwAigroo t««t« i& th« s/mm^Aiiion would 
eortftial^  >• of douMfal wlu® ia th® Itroodlng prograa* 
• Jk mmSsmt of tito eerm^a-tlozis for aaturi'^  and hoight ia 
fal^ o €4 wmwm Otatiotloftlly «igaifiowstt« All of th«m woro ^oltivo, 
if&turitj ftad boight uMioiiirommto «« Pg plonlio «ad thoir roplimtoA 
pmgm  ^ r&m M tlui tk«r«foro* woro of "v^uo in 
frodieti&g rosulta i» tfeo suooo^wliag goSMration of thooo ooyboan 
orossoe. l^ aS-jr ono of tho erossos shovod a signifioflOQit eorrolatioB 
for lodgijig »®»r« tootwooB tfc® a«d goBoratitma* eoaooquostly* 
8«Ieetio& for lodgiag rooietaaao oa thm iMisis of F  ^data would hAim 
"imm loss (^ fo t^iTo tibaa aolootioa for difforoaoos in amturity aad 
lioi^ « 
6lmr«ot«r lolatioasi^ ifMi 
thm EUfcia ol»Joo%iv« of »o«t so;r^ oaa brood iag prograsMi is tho 
dovoIopM  ^ of ttdaptody Mgb ;^ ioMiag» lodgiag rosistaat variotios* 
tall onottgh to hanrost with a eoi^ iao* fko oxtwat ef rolatioaships 
iMitwaoa aatiirity  ^hoight« lodging rosistaaoo* w^d yiold ia sogrogatlag 
l^ palatiomo ef ooyboaa orossos say dof iaitely iaflu«»oo tho roalisati«& 
of this el>JootiTo« 
JOq tho ftodigriM phaso of this study oorrolot jboas voro usod 
to ao&s r^o tho dogroo of assooiatioa hotwooa agm^aottio oharaotors ia 
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*11 oerroXfttioM ttaturity stxid h«i|^ wmrm positive «iid highly 
im, wvmry of ttv&ttu, IrrMfeative of 
iiffofWEioo* iM yioM« jUi «iafX« oorroXatioas botw»a& mnturity and 
ytiiXd Btad koigkt mA yimlA of f>las%« aXso «•«« pesitlT* aad hl^ oly 
«ipitfio«ii.t«. fATtlfti mvrml&tl&m t&r %hm aom eharaotom «oro« 
la »o«li ittotMnOos  ^ oo»sid«i%bly lowoar* Sa othor -wordi«« th« dogroo of 
sroX&tloiuiliip mtarity Mud yiold u&d liolght o&d yield of tho 
1NMI dofimitolj l«Mst« wbmn height end mturity* reepeeti-rely* were 
lieM eoailiwattt fbe els I^e eerx I^fttie&s bet«ee& the seaw eh&reotere 
lu th. r, .»! «« «« M»ll.r. Ihr« of th. ,ight 
Sijqple e#rreI«tioB« ItaftiPieB ouiiturity «ad yield in these generetione 
vere fositiTe eisi hij^ y eigitifiecmt, f«e of 'tike eight b«t»e«a height 
mm& yield nrwre aigstifieaatly positive* All other# were Boa-aig&ifi* 
east. the najority ef eaeee the partial oorrelatione for the eane 
oharastere were mmllmr the oorres^Miag siiq»le oorrelatio&e. 
the Gorrelatieae betiretm ledsi&g ajad yield all were peeitiTo but osly 
one was highly signif iea t^ ahd another aipiif ietts.t* l^ e reeulte 
imdiQat<i^  -kh&t the »t»st oe»«iet«iit aeeeoiatioa oeourred between 
mturity aad height* 
fhe nature of these relatiosships INmi a bearing on the 
attainsMHat of s i^^ bean breeding objeotivee, fhe strGBig positive 
aeeooiation betrnMua isatmrity and heii^ t sffl^ aeised the difficulty of 
seeuring desire tall murky segr^ gatee Jba these i^ pulations* As the 
taller plants and lines teiid«i to yield marm, seleotion for tallness 
P" p K S>i 
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1  «  
piamts fenr se^beAa ereMss, H^*r«pXieftt«d 
plttiitii»g« wtwvmmA m». th&t eowAitiionm mmxlA wtniorm to gimwrnX 
'^ wtLmtlmrn S««4 y&»M* M«tarity» anil plant h»lght varlM e«n«iderabXy 
&«t d&lf tbe plf^ « &t •aoh oreaa tmt aXae (mong thm plaota 
««r»ral pitjr* hwmm&t&g paxNw^aX irfari«l:i««.. JUB irouM ba •xp««t«d» 
l>#<Mka«a ef sugragatioia  ^ tha aa^ant af -vmriatieii aneng tha 
fitaata fox* aaoJb aharaetar ga^ari^ I^  «aa graatar far tha oroaaaa thaa 
for tha ir&x>iatiaa« tha ajresa«MB» heir«var« €if farad quit a oarkadly in 
thla riMlpao^  ^ i, hattar ttMiawra of tha agrimamia diffaraaaaa aison.g tha 
F  ^ pl«a%t in «mah ax^aa ivaa ahtaimi^  graving a rapliaatad taat af 
thair ps^g«a3.iafi in tha F  ^gi«Q»i«tifia, Xa All but oiiia eaaa tha Bwaa 
agitta«ttia diffaraiu^oa amtsg the F  ^ liBaa in «B.eh oroaa vara highly 
ai^ ifisNKat «MiI.;f«ad at&tiatiealljr* i^ r4M-rar« tha diffaraneaa 
in mturit;^  mA plant hai|^  aaang tha F  ^Xinaa mwra atrangXy 
aaceaiAti^  vith pArantai plant diffarwaoaa in tha praviaua yaar. 
Shara iinui» henrairar* littla indieatien af a signifiaant ragraaaion of 
3EM«ia saad yialda of F  ^liaas en padfantal plant yialda« Similar 
ra«« t^a imra abtaii^  far ana vi tha oraaaaa whm agreimsiie smaaurwaMmta 
ef apkaod F  ^pli«%« vara oarralatad vith thair F  ^llaa naana* 
fha yiald diatribi^ ioaa of tha F  ^liaaa in aaeh eroaa mra 
4Musplad to e t^iniw tha atudy i^n tha F  ^ganaratlan* J^noh F  ^lina' tbxiB 
.•al^ t^ nt WLS raproM^ad .in tho  ^F  ^ gasu»x%t ion by tha ra]^  ioatad 
fr®6«aio« ©f f iva of it« oonatituant Fg planta. Tha raaulta of thia 
F  ^lina taat inAioatad that littla hoflSBsygaaity axiatad in tha 
? f  
I £2 1 
1 1 1  
8  ^ t 
I  
tb« of ^hmmm simSlar stPudiM* it would sMaa 
»«l.%b«r tte' nwr tl^ « ojf sftX'ly £«ia«mtlea 
ia. proirids' im<A «t iM-st ^•fex .^ 
%k« 08t tk«t jisltilis  ^aMll-by siibs^q^uwat 
mmsm Mm mismsmmMB , 
: a. laliE Fg, «»& &f twaa%»fi'r« aeyljaaa 
9lf#a8«# v«r«'gf«iina ia trials is «ueottMliF« ya&rs aisi 
t@r mmA datw ef flaat heigisli, aod 3. edging 
' r'iMlatimee iM omB^^iM&m. wi^h ^wm G£ par«B;tftl. Tarl«tie«* 
t« Mm» mi tl# Wlk fof^ation* l^ ixtoolm* 
in j«ar» 4 moilMHr ef ttaMn* 
lieimpr«fs otantvedMi ttui etbar- 1»«» f«r«Mil»aJL TarictiM %m yiaM. 
S« UMi telJte ef the ex^s*<is diffar^ i^  eenaidara^y 
Sm mm g«a«ifatl0&« lie»2wrar» th« 
liitt-mrmmmm: Sm Miim »al^ rl%« aM l«»dgi&g raaiata&oa aaeag tfa* 
3N^«tiY«l.|r from te gcaaratl^  ^
tb#r#lf l.»Ai®a%lag tliat emm 1mlk gmammtijm. t«at maM to'va miffiead 
£«r %lmi.w mm%mJb:ijmm 
4» fiaM 4ittmiemm9m aa^ag tba ereaaaa 
iMir* w&%: aemcl«t«x  ^ ^mmr %@ ymw* ja%^eu|^  seiBa ereaaaa i»ara 
bt.^  m I.W %n yt#M i«t «aeh eth«ra variadl 
oe&ailt«raM>^ tv<m ymit t& ^mwm @o&a«4^iwi£lil7# it ve-iild hssrm 
iMNm Alittemlt t« iataot ftli»Sxuikta th« fcNarar 
aa ImmiM ef raaulta fra» a t«a%«  ^
i« fi«M iiffafintoeaMii far«atal. •iO'la i^aa ««ra a fo»r 
jto i^aatiGB «f MUc. pefttlatim yiald paic^ei^ wMiuia et oraaaaa Sm tlia 
cMurl.^  «ttgr«gatiiNg .ganaratie&a* 
I  
f  
1 I  I  
11  
I  
I  !  
-IIS-
3.'0» tmmh» ef th# pm-g^imm of mvrm^y^mwmEk 
wmsuim^f' ia mmh &mmm la&ii»Rt«i & d«^r«« e£ 
li#%«r«j^ eo»it|r for ofteh *gi^ £»sio oharAotor 
I$» ffet« wmmu%%» of ro]plio«%«A progo  ^t«o%a of f !•• ra&<ICHia.y 
iioloetoA la oMsk of f&f%i»iii' f«»Hi«B por 6ifo«o ftJLoo «ko««d 
thAt tieoz  ^-WKfi Xi%t|,« bottoi^ gooitir ia tiw .gaasomtloa for tm&lmrm 
ooxMiit.lmJLag Mid IMgSag roolotttBoo* 
''I,4* ||o3.«>e%l.c» for 4il.ff«r«ffieo» ia oooA osmug llaoa 
iM n»% mmEk •wmwrnxiitA^ mst tlM of roottltii oUlftiaod ia tho 
goawTft^ ioa* 
IS. mem0LSmig M«rier for Xod l^ag roolotasaoo it^po»r«d mmat  ^
«iio% i«»« %h«Q bi»N .^la£ for plmsik kolgjbt «»t 
mfttiartt  ^ttffi@mg tlio femr oroooos* 
M« JAI. roo«It« ftppoMUPtpi to Justify tteo ooa^^tuiioa th«  ^ soy 
hum TftT'jtiii^ iwg tuff or «t4oI:f ia ooa i^aiai: Ability for footoro 
4ot«mlaia  ^%Jbo mgmsm  ^ ok&r»o%«r«. Sm thlm .iav«otl|^ tioa» 
2?*. %b«' tmUlE. £u&r tlio fodiipwi' laoi^ edo of oorjLy 
goaor&tioa tootiag. for os horoSa la inhm fo«ir sojriHMta. 
oroaoiMi, «»ro t«!  ^rollA l^o la oottnatiat tlboir yioM |>otoatloiitio« 
«% loiuit %iw f*^  £4mer«%loa* 
Mm A &^rmg am4 ooaoii^ wst. fooltlTO aooeolatioa wmm 
&tmmrvM htflmmm MKfewity mM plmstii feol^  S& thm ig to s«Boy«tl»a« 
all orooooo la tiio «%a%* IImmw i«ta iniioKtoia tkn  ^
-It®-
tmf a %i41. fiaiita nftnli h«f« hmmi 
diff 
IS» ftsd plaat to«igbt g4Ki«3nsLll.jr v«jr« 
fOftittv»|y wi.%h yieM# tb« ef was zmt 
%@ iMftioat* tlteat dasiirabla oosbiaatioa* ot 
mkMitm&i&mwm ®0«M »»% tew .W«» t»m& in tba sa^agatlag 
'Sf tl^ d four 
SO* f1b« dagjNNi 1^ . b«%v«aa XeiigibEig racist and# and 
yimlS. in W-^ ansi. g«aiarat toss ®f tka j i^digraa: s'tody wt* to© 
muB^ l %m %« of sisulf . 
tlft S#r«i>al r«R«e&8 «r«r« faatulmtad fef tho 41ffar«ntial 
r«a«i%i«3i  ^ tm #«^arttd tvitk «Bal3. grain ereasas  ^to 
»atbe4« #f aafli' ^aagMixmtljsm tastlsig t&r i^aM. 
* §• 1* *ad 4» W« iff««% «f sirriFejsmwat en th« 
«hi^ *«t#r4»%S©* pXiuat# «ttr*t*isg 4a l»JLk bylsa-M fopa* 
lii%i«xui #f ri#*. iie* 0e«. Agresi* 38s7#S»?3.#« li46. 
t« €• 1» fl«M ftud soyt>««a str&i&s 
SftMotat. ff«a & cross. M# S* 
fliiitt.|«-:» Xsi'* Stfkta #e3.3,.«gii iSM* 
S» FlAfnIly V« 1« iMthod of &a»tlia£ e«r«&l. 
hjftapM*.* Jeer# A»#'S»®-« 21 tf1S2S« 
4* f« 1« 9re«8lag in rnYhmmrnm 
J««r» Ja*. S»e» Agr«a» lSt®» 
!• Itarlida, M» ¥• '«sti .SUrt:iai» W A hyl^ id Mixtur** 
S9vet» m* . § # ' # » . 1 . 9 ^ : 9 *  
»• « imi 1I» 4 iitud  ^ef netkods in 
T2©* 1S40« 
?• lsirriagi|«a« J*. Ar«ii9%isg tb« of « aross fr<»& '«& 
©na. Iflw*. i ftl-W,: %§Wim 
®* fte* »iitli»d Sa tfe« ^WiAlmtXim 
rn^wm-wmmM «f ^»i0P* g©®» AgreB» 2f t379-^4* 
i m f *  
®« Yii®M4jag -oapieity ®f wtojKt ®ro«««# ss i]sdie&t«i 
ii^ rM *••%»-. 6«b* 4««r» a««. @* l.«*iT8-664. 
Mm Mm K* and .lwn»r« f« R«- ef pl(m% 
W0$ir«nHI31i l«ir lork« 
II* f* 1* :»1s»A.&s« ef t^ brM atmiac of 
soyltottEyt, ;l«S« fkoaia, smm* Jmtm., !&• #tat« 
€oU«so- IMt« 
II«- Sat'okis^aoiiy. S« ffeo «|^ l^ .|oa%3»3t of g«QMitiott to plaa  ^
Z» thm. l2ktoi'ppo%»t&  ^ mt plw  ^toiSMdSag £»reM«SB8« 
Mmt* irnrnm. 
# Wmm*t f, I,.# «a4 aomaio, •§• E» ia pla«fe 
" " liriwiwlli® If:» Slto of agrioaltuz^I 
oteNuit«jr« -im ii^mm mwmmmm Im eo%t«&« I^ iaa 
^onr. Agr* i»i. i»St, 
I4». iBBMHP, F. »# ©od luRne i^^ gosis 
. , is ®if»ii«««i» J»«OP»  ^S©-0» Agi^ ^a* SS.#2 t^06* 1843.* 
ji«W« M alagi# gl®^» •wpi«tl»« 
mt bKrJ»y» J®wr* Jin* S®«», Jk©r<m. 54ii844p-8&&. 
af€t* 
4imk^»:0 H* f* *h# ©f Ia1»r«edteg aa«i @t seleotloa witkia 
Im^fNyL I.I1UN1 mf 3mlm nfcta %hm hjhiAAm madm aftinr «uee©»8iT« 
gim»riK%l©m» ©f s©If^ iag* Iai», <J©ur». Sei* 
„ % Qm, 
th«, »«g*'»jptt.Si©a ©f £•»•& ii^ f#®tiBg yl«M ©f gr©ia ia 
MRj.'s©» . Mm» fi®o» Agr© .^ SgtSS^eS* 3.d46» 
I't» #» £• ©f jprmia l»r«©dlag» ^©ur* 
, Am. i®®*» AiJP©a« ifi2f. 
li^  lUnr©  ^ i» Sk' A ]prm:g^etm. f©r «©3.©©ttog ©M t©»%iag ©ml.1 gv»ia© in. 
g©!Ewi«%loa« feliswiyag ]^ rMimti©a« ^^©ur, An. 
t©«». Agr©B» litf... 
t€)» Mm»m, Wm #• ©Hi Sw .Iw iBj^ evflOMiat &b. s©yli©fta«, U»S«P.A*. 
©f jtgrSsBlttti* iSST* 
23l« .BuMWik V* #» -Atplioftttoa ©f s«a©tid« %© pl©at br««4iag. .Il» 
2altorit«a©« of ftiimtitatlT© eh«r©©t«r» «nd i^ iaat br©i^ ing» 
^©wr. #©». €©|2SS»S®|,. IW.. 
?• I*» tte© yi©iA© ©f F, fef'terid C I^Nmu© piaat© 9eaqpar©d 
wSMh %&» ©f fis'gvai©©.-,. WapnhXimimA &«S. thmls* 
!««©* £©« Stftt© f^ l3.«g© iil.'Ir&X'F* ISSf* 
tl» JPifvr, €« "?« 9mA M©!*©©* V* fit© 'se;^ 49KB.} kl8t©ryp v©ri©ti©©« 
«»t fi«M ©tiidl«B« Bwem Wl» lai« B«d» I.S7« I^ 0« 
M* :Sia^«1;©a» W* '1* ©ai .!« fla©- ii^ r©ves^t at mAivseuXly 
©9r©»©- l^|.itt©%t  ^ pl«&%© •»l«o%i©a itt ••If«>f©i'ti2.i'©«<l 2.ia©s, 
Wm ©biit.'li''©ussAssiv© g«©»rfttiea« ef tnbri^  
wmmt 0©ra,» eem, Agr. lap* #%©• 8al« 4S©. St46. 
t#» ®be«A©«^v«. ft* V* #t©ti«ti©&I WBh wAm X©» St©t© 0©tX«g© 
.fr©©©» .itown# I»ii©» liMw 
Sprftg«Hi» f* t'«©%iag ©# jLal»r«a lia©s ©f ©©«%• <il©w* 
i©©« l.@4S« 
•121* 
Mfm-  ^ . _ and fit* ««®r«g*%4en eef affast-ing 
''prtfelNBttsy,. iMg,4ag, ioad 4i««a»# r#siat«i»i9 in y aaA 
tftc ff' mmrn* ibfi* i&e* Jigrea* . 3S»2@?-g3.4« ^9fl. 
ti» i%.««nirt., l«.f.« loyNiifitaBcw ' ftfttis s«3rl>«aaii.» 
. .Q&fuM.iahad UmBm fkmrnirnm ijmtig I«wa# la*: Stat* Coll»g«  ^
I»i1}rai^ * l.9ti:« 
IS, V«at«lt« @« ¥lg0r ia eoyltaans as aff«ot«l  ^ Jeur^  
„ihK. .S©«.. ilgr©a. / t2*289-S10, 1 ,^ 
W«atba r^api>«tt# J«. !• 4 •iiatictieal. .fma2.;^ «lji ef i^alS faotors ia 
il*S* ' fbiMiis* .Jkamm^ lornrnm Xa* Stat*. 
311#.  ^ • . sffld W«at%*, 4m !• A »tatia%i«al. aaalsrsic «f yl«ld 
• ""IKflEeiir .im trny t^rnum Jow# .!»« S&*« Agron. S6f$24?*'S3l# 2.934« 
SI># Mm f«# li*l»ir«:. G«; t««-, «sd Kftltom* s* iSNkrly, tasting in 
f@i* ptt^ i*ati€  ^in tl^ » ievatm imm S«Oa 
M p m m r n  W a ^ m  % M t m .  . . .  
13» B» a&# St«»art» E« t* Tiger in mtybaans, Jour* 
.JiR*. ii»®w Ag»9&» 2,l@4« 
M* #• ji« fib* axtg  ^of satmraJL 8F0«s«jpel3.i&atl,*a la 8«y-
lNM9»»* fe** M&mmrn. 1^« 
i$« Jf@-r ta. emw i^ Haata* Jewr* .Jn* See* 
' ' ]P®r* lSf«88-S ,^ im. 
l^ ««i.l&g im. th«, .iai^ reTSBywat of th« 
"""IStoT^Bll.e Agr* l3Eft« .Sta» se4* 19II2« 
$f • ef tibo. «Q)jr)M!wa« - Seo, Agroi^ * 
iri«h«ii t@' :«xpr««s his sIbowni itppNieiatios te 
m* 1* S* Sr» If* ©• .*»!««* m& Ir# ©•.»# Whmr fet oonstriietiT# 
as^  eri%.i«iami iihm of tb««« iaTsstigfttioas 
t»i in tiMi ..fi3r«pi.r&ti0a tble msmuftQf li^ * . Mm is ttSiMral&lXy 
t# .$f » ll«is» .iilM» tmSim eremmmm £n . te Wr.* Hsbsr wl»t> gmrar 
F|_ ax  ^ fg mt i3m»m omssss ia 1,9 .^ snA 3.9€3  ^
• Wm €• P* -Wiic&e «l,«e UieA}^ «4tri9« 
t0 tks vrttlag @t this m ddsigaiag tlwss «x|wri&«i^ s sad 
i& %h« et • r#s«|ts> i!r« f« &• le«is^ *r i^ -. 
Ifip, tf.. I» f«#jwr«r w«r« <v«« .^ hslfCol* 
